Swollen and painful joints in the hands of women over 40 years of age present a diagnostic problem. We have seen a number of patients whose signs and symptoms conformed to the criteria laid down by Kellgren and Moore (1952) for primary generalized osteo-arthritis but who, in addition, had swollen and painful metacarpophalangeal joints, particularly the second and third, and often involvement of the wrists. Frequently there was associated periarticular swelling.
In these cases the differential diagnosis between osteo-arthritis and rheumatoid arthritis on clinical, radiological, or serological grounds was extremely difficult.
The purpose of the present investigation was to determine to what extent biopsy of the small joints of the hand could contribute to an earlier diagnosis. Histological studies of joint tissue in rheumatoid arthritis and osteo-arthritis have mostly been confined to biopsy specimens from large joints or post mortem material. Early joint lesions in rheumatoid arthritis were described by Kulka, Bocking, Ropes, and Bauer (1955) , using biopsy material from the knee joint. Cruickshank (1952) , discussing changes in the synovial tissue in rheumatoid diseases, included the proximal interphalangeal joint, but we have been unable to find any reference to a series of biopsy studies of the small joints of the hand.
The present study was therefore concerned with three main problems:
(1) To find out whether biopsy of a small joint of the hand was a reasonable operative procedure, yielding sufficient suitable material.
(2) To find out whether the histological picture of the biopsy material could be correlated with the clinical picture of the patient at the time of biopsy or on follow-up. (3) To assess the place of biopsy in the diagnosis of doubtful cases of arthritis of the hands.
Material Thirty women who complained of pain and swelling of the hands with involvement of the second metacarpophalangeal joint were subjected to biopsy of this joint (Table, overleaf, pp. 234 and 235).
Three of these patients, all aged 38 to 39 years, had typical early rheumatoid arthritis (Cases 1-3). Symptoms had been present for less than 6 months, and the Rose-Waaler test was positive within 3 months of biopsy.
They showed no radiological evidence of osteoarthritis.
Three other patients aged 48 to 55 years, had uncomplicated generalized osteo-arthritis (Cases 22, 23 and 29).
In the remaining 24 patients, whose ages ranged from 40 to 75 years, certain features of both diseases were present. All had clinical evidence of osteo-aithritis, such as Heberden's nodes or thumb-base arthritis, together with radiographic evidence of degenerative joint changes. Constitutional symptoms were not marked and the erythrocyte sedimentation rate was not greatly raised.
In seven of these 24 patients (Cases 4 to 10), aged 42 to 71 years, a presumptive diagnosis of rheumatoid arthritis was made at the time of biopsy on the basis of the history and clinical findings alone in Cases 6 and 10, with the added evidence of the positive Rose-Waaler test in Cases 4, 8, and 9, and of joint erosions revealed by x-ray examination in Cases 4, 5, and 7.
In two other patients (Cases 25 and 27), a tentative diagnosis of osteo-arthritis was made.
In the remaining fifteen cases no diagnosis could be made at the time of biopsy.
Methods
Since needle biopsy of the second metacarpophalangeal joint had proved unsatisfactory an open approach was 229 used. Biopsies were taken both under local and general anaesthesia. The second metacarpophalangeal joint was exposed from the dorso-medial aspect by incision of the skin and longitudinal splitting of the extensor tendon and joint capsule. A small piece of joint tissue and capsule was removed and the wound closed with interrupted sutures. No complications followed this procedure. Initially a dorso-lateral approach to the joint was employed, but this was abandoned because the extensor tendon could not be adequately secured and was liable to slip across the knuckle.
After fixation in 10 per cent. formol saline, the biopsy tissue was secondarily fixed in formol-sublimate before dehydration, clearing, and paraffin embedding. Haema In some areas these cells had infiltrated the overlying synoviocytic layer. Small granulomatous foci with fibrinoid deposition were seen in the fibrous capsule of the joint in two other biopsies (Fig. 3, overleaf) . In the affected areas the normal dense fibrous tissue of the stratum fibrosum was replaced by highly vascular inflammatory tissue, containing numerous newly-formed capillaries and variable numbers of lymphocytes, plasma cells, histiocytes, polymorphs, and fibroblasts. Strongly fuchsinophilic fibrinoid material was deposited adjacent to the microgranulomata, and in both the vascular and necrotic foci the normal collagen structure had been disrupted or obliterated. We regarded the presence of these capsular lesions as compatible with the diagnosis of rheumatoid disease, although the foci lacked the structure of a typical rheumatoid nodule and the overlying stratum synoviale showed only a mild inflammatory reaction.
Eight of the remaining 24 biopsies showed definite evidence of a synovitis. The inflammatory reaction was insufficiently florid to justify a definite histological diagnosis of rheumatoid arthritis (Fig. 4 , overleaf), but they all presented some of the abovementioned features.
One biopsy (Case 11) showed a copious fibrinocellular surface exudate, obliteration of the synovial layer, and an intense acute inflammatory reaction containing numerous polymorphs in the thickened highly vascular subintima (Fig. 5, overleaf) . No bacteria were seen and the picture was compatible with an acute synovitis. Subsequent follow-up suggested that the lesion was an acute form of early rheumatoid synovitis.
The other fourteen biopsies showed no evidence of an active synovitis. Distinction between normality or minor degrees of synovial degeneration and fibrosis was not always clear.
Thirteen of the 24 biopsies showed partial transformation of the synoviocytic and subintimal layers into hypocellular, avascular tissue that in some sections closely resembled fibrocartilage ( (Cases 15, 16, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29) .
Group 4: One in which the tissue obtained at biopsy was insufficient for diagnosis (Case 30).
Clinico-Pathological Correlation It was pointed out by Cruickshank (1952) , in his study of consecutive biopsies from larger joints, that a single specimen might not show the full inflammatory picture and that biopsies from different areas of the same joint often showed widely differing pathological states. We were therefore surprised to find that the pathological picture from a single biopsy of a small joint could be correlated with the clinical diagnosis.
As a result of the follow-up of our cases, a clinical diagnosis has been reached in all but three. When the diagnosis is compared with the histological findings it appears that evidence of some inflammatory change in the synovia corresponds with the rheumatoid arthritis group, whereas absence of inflammatory change or normal synovia is found in the group with osteo-arthritis.
Although no case showed the classical foci of rheumatoid arthritis described by Allison and Ghormley (1931) , there was sufficient evidence in seven of the biopsy specimens to justify a histological diagnosis of rheumatoid arthritis. In this series it appears that the presence of a milder degree of synovitis was also associated with rheumatoid arthritis, but, as might be expected, the degree of histological change was not related to the severity of the clinical picture. Of the three cases of typical early acute rheumatoid arthritis used as "controls", one showed marked inflammatory changes in the synovia, and the other two only Moderate numbers of mast cells in the inflammatory cellular infiltrate in rheumatoid synovitis has rarely been recorded; Kulka and others (1955) briefly mentioned their presence in one of a series of synovial biopsies from knee joints in cases of early rheumatoid arthritis. However, it is unlikely that this observation has any special diagnostic significance.
Previous work on the pathological changes in the joints in osteo-arthritis has stressed the relative absence of inflammatory changes in synovial tissue (Collins, 1949) . Nevertheless, we were surprised to find normal or even atrophic synovia in joints which were clinically swollen and painful. However, the absence of inflammatory changes appeared to be of considerable diagnostic significance, since none of these patients has developed a clinical picture of rheumatoid disease during follow-up.
A fairly high proportion of biopsies showing some degree of chondroid transformation of the synovial layer was noted. It is possible that such metaplasia is associated with a degenerative or atrophic process occurring in the mesenchymal elements of the synovia, although, according to Maximow and Bloom (1957) , small amounts of cartilage and all transitions between cartilage cells and joint or synovial cells can be found occasionally in normal diarthrodial joints. Much has been written about the arterial changes in rheumatoid arthritis (Cruickshank, 1954; Ball, 1954; Kulka and others, 1955; Clark, Kulka, and Bauer, 1957; Bywaters, 1957; Kellgren and Ball, 1959) , but there is no great measure of agreement about their nature or significance. In our patients there were changes in the small arteries (medial hypertrophy, subintimal thickening) and in the capillaries (pericapillary fibrosis) in a number of cases, but, although they were rather more common in the group with active synovitis (twelve out of fifteen cases), such changes were seen together with normal or quiescent synovia in five out of fourteen cases.
In some sections, concentric intimal thickening of the arterioles was seen. These changes were not unlike those described by Whiteley and Wilson (1952) ; Wade and Ball (1957) In women over 40 years of age, degenerative changes in the joints of the hands are frequently present, together with Heberden's nodes. While these are suggestive of osteo-arthritis, their presence does not exclude rheumatoid disease, nor does a past history of rheumatoid arthritis prevent the onset ofprimary generalized osteo-arthritis. Systemic or constitutional symptoms are not marked in primary generalized osteo-arthritis, nor often in the early stages of rheumatoid arthritis, but menopausal symptoms occurring in either group may add to the confusion. Cecil and Archer (1925, 1926) The majority of patients in whom the synovial tissue showed evidence of inflammatory changes, though these were often mild, subsequently developed the clinical features of rheumatoid arthritis. We therefore felt that it would be justifiable to treat these patients as cases of rheumatoid arthritis on the basis of the histological findings. On the other hand, the patients without evidence of synovial inflammation appeared to be suffering from primary generalized osteo-arthritis; the pain and swelling of the joint being probably due to soft tissue swelling, associated with mucoid degeneration of the connective tissue. This change is thought to precede the new bone formation in Heberden's nodes (Collins, 1949) .
Six cases in the rheumatoid group had a persistently negative Rose-Waaler test; in Se discuten los problemas de diagn6stico diferencial entre artritis reumatoide y 6steo-artritis en enfermos de mas de 40 afnos de edad. Se describe la tecnica de la biopsia de la segunda articulaci6n metacarpo-falangiana
